The formation of glutathione conjugate derived from propranolol.
Mixed function oxidases in liver microsomes from 3-methylcholanthrene-pretreated guinea pigs converted S-propranolol to 4-hydroxypropranolol, 5-hydroxypropranolol, and desisopropyl-propranolol. The addition of glutathione and cytosol from rat liver to the system resulted in the formation of a water-soluble metabolite. Evidence that the metabolite was a glutathione adduct was obtained by showing that treatment with gamma-glutamyltranspeptidase changed its HPLC retention time. The formation of the glutathione adduct required glutathione S-transferases in cytosol and was accompanied by a decrease in the formation of 5-hydroxypropranolol, but not of 4-hydroxypropranolol or desisopropylpropranolol. The formation of the propranolol-glutathione adduct was confirmed by two independent approaches. When [14C]glutathione and [3H]S-propranolol were used, the relationship between 14C and 3H in the metabolite indicated that it contained equal amounts of glutathione and propranolol. When a pseudoracemic mixture of S-propranolol and [2,4-2H2]R-propranolol was used, thermospray LC/MS analysis of the glutathione adduct revealed two peaks having different retention times. The first peak, representing a [2,4-2H2]R-propranolol-GSH adduct, gave fragment ions at m/z 294, 278, 262, while the second, which represented the S-propranolol-GSH adduct, gave fragment ions having 2 mass units less than those obtained with [2,4-2H2]R-propranolol. There was no evidence of any loss of deuterium during the formation of these fragment ions. The material in both peaks gave ions of m/z 308, 147, and 130, which is consistent with the presence of a glutathione group.